At first we found that the error due to the use of cups made from stainless steel was smaller than that due to the use of aluminium cups, and now the stainless steel cups are generally used in our country. With these cups, the standard deviation of the potency iiieasured by using five plates was about 9.0% in the beginning, but it has become smaller, as' we have become skilled in this method.
A recent experiment to examine the error is described here. The calcium salt delivered to us by Dr. Foster was standardized to the standard penicillin (1667/mg). Both the calcium salt and standard penicillin (about 5 mg) were weighed in weighing bottle correctly to 0.01 mg with a microbalance, and they were diluted by using the measuring flasks and calibrated pipettes to the appropriate concentrations.
The technique of the cup assay was strictly that of the standard method (3). The stainless steel cups made in Japan were used. The potencies of the calcium salt were calculated from each plate and described in Table 1 . The standard error of the mean obtained from 5 plates (1.9%) is much staller than that observed in the beginning of our experience (9.2%). It is probably due to the fact that now we became skilled in the cup assay. The results of the analysis of the variance prove that the errors due to weighing axed dilution are of the same order as the error due to cup process.
II. On Miyamura's rapid method.
The rapid change of the penicillin potency is usually observed in the tank culture, and the rapid measuring method is one of the most important requirements from producers. Miyamura and Kobaya hi (2) reported a very simple rapid method in August, 1947. Their method was repeatedly tested in our laboratory and proved that it could
give a considerably accurate value in four hours.
A. The Procedure of the rapid method.
In the same way as the ordinary cup method the agar plates are prepared, cups are POTENCY TEST OF PENICILLIN•\UMEZA WA etc.
J. M. J. April, 1948 put, and then incubated. But in the rapid method 4 u/mi and 1u/ml of the standard solution are put in the cups instead of 2 u/ml and 0.5 u/ml. After four hours the agar plates are taken out of the incubator, and the cups are removed. Then about 2 ml of 0.1% methylene blue water solution is poured on the agar plates. After ten minutes the methylene blue solution on the plates is poured out and the great cover glasses are put on the place where the cups have been put. The plates are placed in the incubator about twenty minutes longer.
Under the cover glasses the blue inhibition zones are surrounded by the almost clear zones where the bacteria are growing. From the diameters of the inhibition zones the potency is calculated in the same way as the ordinary cup method.
B. The relation between the diameters of the inhibition zones and the potency. There is the relation d = a + b log p (d is diameter, p potency, a and b are constants) in the range of 0.5 u/mi and 4 u/mI, and the point of 0.25 u/ml significantly deviates from this relation.
C. The error in the method.
The diameters of the inhibition zones are described in Table 3 . Table 3 . The diameters of inhibition zones by the rapid method.
The couple of 4 u/ml and 1 u/ml were considered as the standard and 2 u/ml and 0.5 u/nil as the test and this potency was caiculated from the diameters of the inhibition zones and,written in the eighth column of Table 3 . From these results the mean error of the value obtained by using four plates was calculated. The error after three hours incubation is significantly larger than that after four or five hours. The standard deviation is 11% after three hours, 5.2% after four hours, and 6% after five hours.
D. Discussion.
The error in this rapid method is small enough for the potency test during the tank fermentation. But, as the diameters are not so large as in the case of the usual cup method, it is better to use the standard solution in the concentrations of 4 u/m1 and 1 u/ml.
The inhibition zones after, three hours are smaller than that after four or five hours. That is, the growing bacteria must lose the dehydrogenating activity by the action of penicillin. But it is usually confirmed that penicillin has no influence upon the dehydrogenation of bacteria suspended in glucose phosphate buffer solution. Yanagita (5) has observed that the growing bacteria are lysed by penicillin. Then it seems that the growing bacteria are lysed by penicillin and loses the dehydrogenating power.
SUMMARY
1) The standard deviation observed by using five plates was about 2% in our laboratory.
2) Miyamura's rapid method can show a fairly accurate potency in four hours incubation.
